Interneurons constitute most of the neurons in the vertebrate nervous system and they function in almost all neural circuits and behaviours. However, our knowledge about how different types of interneurons develop is still very limited. Zebrafish embryos are a powerful system for studying interneuron development, as compared to amniotes they have a relatively small number of different interneurons, all of which can be identified by their unique morphology and we can use fluorescent constructs to observe these neurons in live embryos.
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During development the spinal cord is separated into several distinct dorsal-ventral progenitor domains, from which populations of post-mitotic cells expressing particular combinations of transcription factors develop. These transcription factors are thought to specify the particular functional characteristics that these cells then acquire. One of these factors is Evx1, a homologue of Drosophila pair-rule factor Even-skipped. In mouse, Evx1 is expressed specifically by V0 cells and it is required for correct specification of these cells (Moran-Rivard et al., 2001 ). In the absence of Evx1, V0 cells express En1, which is a marker of more Thus, sympathetic neural crest cells stray into ectopic territories in mutants lacking SEMA3A or NRP1 and differentiate into neuronal progenitors, often in the vicinity of blood vessels that do not normally receive sympathetic innervation. In contrast, SEMA3F/ NRP2 signalling is not normally essential for the organisation of the sympathetic nervous system. SEMA3F/NRP2 signalling does, however, provide a backup pathway for SEMA3A/NRP1 in sympathetic patterning, as mutants lacking both SEMA3A and SEMA3F were more severely affected than mutants lacking NRP1 alone.
We are now investigating if this backup pathway operates at the level of neural crest or neuronal patterning. In addition, we will present findings on the role of a novel semaphorin termed SEMA3G in the patterning of sympathetic neurons. it has been shown that consecutive cleavage at both sites is required for Bmp-4 function. In contrast, only contain a single Furin cleavage site. Similarly we find two Furin cleavage sites in the Drosophila Bmp-2/4 orthologue Decapentaplegic (Dpp) whereas there is only one Furin cleavage site at this position in the Bmp-5/6/7/8 related Drosophila proteins Glass bottom boat (Gbb) and Screw (Scw). In order to analyse the functional requirement for these sites in flies we generated transgenic rescue constructs of all three genes that were either wildtype or had point mutations in their Furin cleavage sites.
We find that mutation of the Furin cleavage site in Scw results in loss of rescuing ability of the transgene in scw mutants suggesting that cleavage at this site is required for Scw function. In contrast, mutation of the corresponding site in Gbb, or mutation of both Furin cleavage sites in Dpp, did not abolish their ability to rescue gbb and dpp mutants, respectively. This is in agreement with findings in our lab that mutations in the three Drosophila 
